Abstract. Online course based on the Blackboard platform is designed in order to improve learning efficiency of "industrial ventilation system design "course, solve the problems of obsolete and insufficient in design manual, decrease in class time, realize the sharing of reference material. The online course has ten modules which include basic knowledge, reference material, computer aided design software, design examples, standard specifications, scientific and technological frontiers, etc. These modules provide rich electronic resources such as the design guidance, design manuals, dust remover and fan samples, design samples, and a built in computer aided industrial ventilation and dust removal design software. The online course realizes the online study and integration of design reference materials. The use results show that the course website is practicability and improved the initiative of students' independent study.
Introduction
The situation of industry safety production has improved in recent years, but the occupational health situation is still serious in China. Nearly 30,000 new occupational patients were added every year from 2016 to 2018, of which about 90% were pneumoconiosis. It is imminent to train a large number of professional and technical personnel serving the field of occupational health and improve the present situation of occupational health.
The main content of the practical course "Industrial Ventilation System Design" is to put forward control measures according to the dust production situation of equipment, and design, calculate and draw the corresponding ventilation and dust removal system, so as to control the occupational hazards and prevent the occurrence of occupational diseases. As an important practical course of safety engineering specialty, this course focuses on training students' ability to solve practical engineering problems by using their knowledge. It occupies a very important position in the curriculum system of safety engineering specialty..
The advancement of computer technology and network technology provides a prerequisite for the application of modern educational means, and also provides an important support for solving the problems of resource dispersion and shortage in learning process. In order to solve the problems of obsolete design materials and insufficient paper materials in course learning, the network course based on Blackboard network teaching platform was constructed, and provided abundant learning resources for students.
Blackboard Platform
As one of the largest network teaching platforms in the world, Blackboard Network Teaching Platform (BB Platform for short) is a teaching platform supporting millions of users with a high market share [1] . By 2016, 72% of the world's top universities in higher education and 23 of the top 30 universities in the United States have applied Blackboard educational information solutions to assist teaching, including Harvard, Princeton, Yale and other famous universities [2] .
Blackboard platform has four independent functional modules, namely content resource management, online communication, assessment management and system management. It focuses on course learning content and provides a network environment combining teaching and learning. Teachers can design and manage personalized teaching modules on the platform, while students can learn course content according to their own learning progress. Blackboard platform also provides a unique learning area and communication area. According to the needs of education and learning, students and teachers discuss and communicate around the course content [3] [4] . At the same time, the platform also provides monitoring data for students' learning process, track the learning progress and scores of students, and generate statistical reports [5] . In view of the function and availability of Blackboard platform, we chooses Blackboard platform to develop industrial ventilation system design network course.
Design and develop of online Course
Course Content and Existing Problems "Industrial Ventilation system Design" requires students to propose dust control measures for dust production equipment. Students are required to independently consult the relevant reference materials according to the requirements of curriculum design topics, and design ventilation and dust removal system during the learning process. The design process needs to refer to the relevant design manual of ventilation and dust removal, fan samples, dust collector samples, pollutant emission standards and other information, and carry out hydraulic calculation of ventilation pipeline system, draw and complete the system layout including the main view, overhead view, axonometric map, and write design instructions.
The number of students majoring in safety engineering in Northeast University has increased dramatically because of the expansion of enrollment from one class to two classes in recent years. The number of existing design reference manuals in libraries is limited, which is far from meeting the needs of students. With the continuous improvement of occupational health and environmental protection requirements in China, new ventilation and dust removal equipment has emerged, dust removal equipment has developed rapidly, and standards have been constantly updated. The design manuals in libraries are mostly those published in the 1980s. The existing design materials can not reflect the rapid development of technology. In addition, with the process of school teaching reform, the course hours are gradually reduced, and the course design has changed from the original two weeks to the current four-day period. Completing curriculum design in such a short time can only improve the efficiency of design.
Therefore, it is urgently needed to establish an course design website for "industrial ventilation system design", which integrates design reference materials, computer aided design and calculation software, standard norms and design examples. The purpose of the work is to realize the accumulation, update and interoperability of design reference materials and solve the problems of shortage, backwardness in design reference materials and low in design efficiency.
Module Construction of Network Course
In order to help students learn independently, relies on the Blackboard platform of the university, online learning website of the course was established. According to the content and characteristics of the course of industrial ventilation system design, the content of the online course can be divided into several modules, which include course notification, teacher information, teaching documents, basic knowledge, reference materials, design software, design examples, standard specifications, technological frontiers and website recommendation, as shown in Table 1 .
Course notification mainly informs about some key time points and temporary changes and activities, such as the specific schedule of course design, time for answering questions, etc. Teachers' information involves the brief introduction and contact method of teachers. The syllabus, calendar and assessment methods are introduced in the teaching documents, so that students can have a comprehensive understanding of the content and schedule of the whole course at the beginning of their study. The basic knowledge module enables students to review the knowledge acquired in the course of industrial ventilation system design, so as to make the design work go smoothly. The design information includes design guidebook, electronic version of some ventilation design manuals, a number of series of fan samples, characteristics of dust-producing equipment such as jaw crusher, cone crusher, belt conveyor, and dust characteristics. Because the Internet is now convenient and fast, students are also guided to make full use of network resources and find new reference material in the course. Not only is the resources available on the platform, but also can be widely searched on the Internet, and then uploaded to the platform for everyone to share, to exercise students' ability to analyze and solve problems independently. By encouraging students to check samples online and contact manufacturers, students' communication skills are also trained.
The design software includes the self-developed computer-aided ventilation system design software. The software includes the main auxiliary design functions, which mainly include ventilation duct design and hydraulic calculation. Especially, it can help students quickly carry out repeated design work, such as the determination of pipe section size, the calculation of friction resistance and local resistance, and the adjustment of resistance balance of parallel pipelines. Design efficiency. The design example part mainly includes the example of axonometric drawing of ventilation system and some examples of design scheme of ventilation system to inspire students' design ideas.
The website not only provides students with relevant information about course learning, but also pays attention to knowledge expansion. Accordingly, it establishes standard norms, technological frontiers and website recommendation modules. Standards and specifications include the existing national standards for occupational exposure limits and pollutant emissions of hazardous factors in the workplace and relevant industry standards. In recent years, China's standards on dust emission and occupational exposure limits have become increasingly stringent. Providing corresponding standards make students have a more comprehensive understanding of China's occupational health and environmental protection requirements. The scientific and technological frontier part lists the scientific and technological papers related to the research in the field of ventilation and dust removal, guide students to follow up the knowledge frontier, improve students' interest in this course, and lay a foundation for future lifelong learning. Website Recommendation provides links to government, associations, scientific research institutes and other departments related to safety engineering specialty, so as to facilitate students to expand their learning scope, pay attention to industry development trends, and keep pace with the development of the times.
The above website design can enable students to expand the amount of information through independent learning, improve learning efficiency and broaden their horizons.
Application of Course Website
The course of industrial ventilation system design is a practical course. The course learning website has been established in autumn of 2017. There are 63 undergraduates of safety engineering in grade 2015 used the course website to finish their ventilation system design practice, with a total of 2808 visits during 4 weeks learning. The statistics of students clicking on the course website are shown in Table 2 . From Table 2 , it can be seen that the visits to reference materials and basic knowledge account for a high proportion, especially in the reference materials section, which shows that students have a great demand for these two parts of knowledge.
The click-through rate of design software, design examples, standard specifications and teaching documents is in the middle level. Among them, the number of visits to design software reaches 397 times, which shows that the software has been better popularized and applied. Students have a high acceptance of computer-aided ventilation design software, which facilitates the calculation process of students' course learning. The number of clicks on standard specifications and design examples is close, because standard specifications and design examples need not be repeated read many times.
The technology frontier and website recommendation have a good original intention to guide students to expand their knowledge. It may be that students do not have too much time to expand and explore in the course stage, these two module have less clicks. It also shows that students have a high initiative to learn what they have to master, but the initiative to learn what they selectively understand is not very high. It is still necessary to cultivate their interest in acquiring more knowledge actively, and then develop the habit of lifelong learning.
Blackboard platform also provides detailed statistical information on all user activities. Some students are not actively involved in design process because of personal reasons. They are listed as high-risk groups by the website and need to focus on.
Through the tracking and statistics of the application of the course website, it can be seen that the course website facilitates the acquisition of teaching resources for students, and is conducive to students' autonomous learning. At the same time, teachers can also remind some students to focus on and counseling.
Conclusions
Based on analysis the content and characteristics of course "Industrial ventilation system design", network modules of the course is designed and the self-learning website based on Blackboard network teaching platform is established.
The learning website can not only realize the integration, optimization, enrichment and sharing of reference resources, solve the problem of insufficient and slow updating of information, but also implant computer-aided curriculum design software in the website, which improves the efficiency of curriculum design. Moreover, by accumulating relevant cases and materials continuously, it can help students to carry out independent learning.
Practice shows that the website has the characteristics of strong practicability, good interaction and abundant resources. It can effectively guide students to study independently, improve students' enthusiasm for learning and the ability to analyze and solve problems independently.
